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Comments on DOT Supplemental NPRM Licensing and Safety requirements far Launch 
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October 25,2002 

Overall Comment: 

After reviewing the FAA Notics of Proposed Rule Making (14 CFR Parts 413,415 and 417) 
‘Licensing and Safety Requirements for Launch: Proposed Rule’ the New Mexico flight safety 
team has concluded that it is a much impved  document It was good to note that the SNPRM 
acknowledged reoelpt of our comments to the basic NPRM. However. after review of the 
Supplement NPRM it was apparent that atthough our comments wwa received they were not 
addressed in the rewrite of the Supplemental NPRM. me scope of the Supplemental NPRM 
seems to tm very narrow and aimed al sgfjwng the “ e m s  brought up by users ofthe eastem 
and westem test range. 

In our original comments to FAA on the basic NPRM. WB stated that we recognized that the 
NPRM was written for launch of commercial Ejrpendable Launch Vehides ( U V S )  from a non- 
federal or federal launch site and that the limsing requimments of 14 CFR Part 41 5, subpart C 
apply to any launch from a non-federal launch site where a federal range performs the Safety 
function. We stated that at some point in time we felt that an NPRM would have to be written to 
cover launch of Reusable Launch Vehkks (RLVs) from a non-federal launch site from other than 
sites located on the eastem and w&em coasts. As a result of our review of the SNPRM we still 
feel that a new NPRM still has to be written to wver launch of an RLV from a non-federal launch 
site for other that sites located on the eastern and westem coasts. We feel that RLVs being 
planned will have to use the existing FAA final tules which, for the most part, lead to launching 
from coastal sites to meet the requirements of the FAA existing rules. 

We understand that ws may be pmmature in Stating that our concerns have not been addressed, 
as we understand that the final nile has not been issued, and that our concems may be 
addressed in the final rule. Toward that end we are endosing as attachment A the comments we 
submitted on the original NPRM on April 23,2001, with the hope that our comments will be 
addressed in the final Rule. 

General Comments 

This dowment appears to allow the necessary additional flexibility for a State Spaceport 
operation. For the first time, the FAA recognizes that a non-federal agent can safely launch to 
Wit as long as they can convince the FAA that an equivalent measure of safety. as is now 
applied at federal Ranges, is demonstrated. 

It is our opinion that the FAA-AST flight safety rules sometimes confuse engineering reliability 
with operational reliability. The two are very dlfferent. The Deparbnent of Defense long ago 
resolved this potentially confusion by developing clear system specific definitions for an 
engineering failure and a separete definition for operational failures. Separate scoring criteria are 
also used to ensure failures, derived from either analytical estimates or dired observations, are 
properly categorired. This approach was found necessary to get a clear and accurate picture of 
the actual real world hazard probability. The methods used by the DOD a E  published in Mil. Stds. 
and Mil. Handbooks. 

All the appendices appear to describe approved risk methodologies for either ELVs or suborbital 
vehicles. Some of the ELV processes may not apply to ell RLV‘s. The danger here is that ELV 
flight termination events are typically violerrt w e  ruptures of pressum vessels producing of 
themselves significant debris. A philosophy used by the ballistic missile community over the past 
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20 yeem to m ~ m l z e  casualties k production of debrls Wm a height of burst above the ground. 
The application of these pracesses to RLVs could greatly reduce the potential for safe overland 
flight. Other courses of action may be possible with RLVs thet Will change some of the 
methodologies. 

Two methodologies have been used In the past by federal R a m  to ass8SS rtsk, statistical and 
deterministic. The deteminlsticwas used alone by WSMR and SNL d u m  early X-33 and 
Venture Star analysis. StaWcal or stochastic approaches are m t l y  pradhd by mJor 
safety Contradofs at the coastal Ranges and is generally faster, allowing near reaMme SupPoIt 
on smaller computer platforms. Thls process also drives the FAA’s selection of balliStic classes 
for hazardous debris and us8 of hi-normally distributed deb& with variance determined by 
aerodynamic lift and drag characteristics wlUl111 a debfts class. The stochastic methodology also 
represents population as one or mom concentrated areas of high population with background 
levels elsewnere. The deterministic methodology is wed together with a finite element process 
that breaks land masses into discrete smell rectangular cdk into whlch a number of people 
representing the stetic population are appoNoned and Hazardous debris also is apportioned Into 
each cell when a simulated malfunction fllght occurs. 80th a p p ” s  am valid and, with WE. 
shoutd yield equivalent resultsts. One Sady-On l€S&n teamed in applying the deteministlc model 
shows that accurate representation of population is extremely important in assessing rssk in 
overland flight. The requirement for hQhly accurate hazard models and assodated long run 
times makes the deterministic model much less papular. Battom line: careful thought- grwnd 
rules affectbg precision needs to be establCshed to ensure proper determinatlon of risk in elther 
model. Even experienced flight safety analysts can be misled by incorred results since all models 
curtently in use apply the same stochastic prw;esa. A consdous effwt must be made to ensure 
that the precision is preserved in use of either type of model. Perhaps results from both 
methodolog& ought to be cmtpared or a separate RCV model used to determine overland flight 
risk, 

There are two phases to launch operations only one of which k discussed, safety analysis and 
real-time flight &ety support. As far as analysis, the FAA promotes using a federal Range as the 
saMy agent saying they will accept safety analysis when a launch Range does this. However, 
when the non-federal launch agency elects to condud their own safety analysis, thSs analysis 
must be appfoved by the FAA. Thouqh unstated, presumably, if the federal Rang8 Is the agent 
for real-time flight safety operations, they will also wish to appove analysis not performed 
internally. Is a launch agency also allowed to revlew the ml t s  of a risk study performed by a 
federal Range or the FAA? Nothing is said about whether a non-federal agent can peFform the 
real-time flbht safety functions in launch operations- there are sound technical reasow for a 
Spaceport wishing to conduct their own analysrS, possibly even their own real-time safety. Two 
questions come to mind: whether risk analysis soffware, built to the spedfied approved standards 
can eventually pmvide the same level of acceptance as that in use by the federal Ranges, and, 
whetherthe real-time safety agent has to be a federal Range provided the same pmcedures am 
folared. 

The FAA on page 49405 has an extern disarsslon of ballistic coefficients and kinetic energy. 
NM would agree that kin* energy is a more realistic method of determining lethality. However, 
our early rasearch taken from a Sandla Laboretoy publication indicates that 54 ft-lbs k the level 
at which there Is a 10% probability of death and a 90% pmbabllity of injury. Regafdless of what 
the ranges have decided, it would seem to us that thth is a more realistic kvel to use in 
calculating likelihood of death. 7 1  ff-lbs has no probability of death so we thlnk it is unnecessaw 
conservative in pcedicting lelhality. 
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Specific comments 

1. On page 49463 (middle column) the FAA spends a lot of time on Saying that they disagree 
with the idea of separating launch risk from flight risk since it is d f l i l t  for sites other than CbaStal 
ones to determine where one ends and the other begins. me NM analysis method segments the 
flight into multiple parts from launch, ,max-Q, and the gravity tum, to acceleration to near o W i l  
speed, and on to engine bumout and orMtal insertion. Since earlier activities have a higher 
probability of fallure, NM can use the fact that we have completely empty space around the 
launch site for the first 80 to 100 miles to show a significantly reduced risk for that segment that 
could be a hlgh risk elsewhere. Vehicle failure is not cumulative and can present catastrophic 
risk in one of these fiiht segments only. The FAA is not consistent in its logic since it deafly 
treats risk at or near the time of launch as a separate safety consideration. AS examples see 
pages 49464.49486 and 40480. Page 49484 Ji5its the risk permitted for debris, far field 
overpressure and taxic release to Ec of 30 x 10 for each hazard. Page 49486, third culumn next 
to last paragraph, addresses risk that can only occur once the vehicle reaches orbit. Also page 
49490 paragraph (e) Is about Mast over pressure that occurs on the pad only. So by regulatory 
definitlon the FAA has separated launch risk.fmm flight risk in other paragraphs of their 
document. 

2. Page 4 W -  We agree with proposed change to limit the risk permitted for debris, far f d d  
blast overpressure and toxic release to Ec of 30 x 1 fl for each hazard rather than an Ec of 
30x1 O4 for a total of all three hazards as proposed in the NPRM- 

3. Page 49464: We agree with the use of the probabilistic human vulnerabllity madel, as it 
allows shettering to be taken into consideration. Any need for statistics on the physical 
characteristics of the people or on the nature of their sheltering is not likely to be a serious 
impediment. 

4. Page 49470: We agree wholeheartedly with the FAA proposal to allow flexibility by permitting 
8 license or a license modiiicatlon applicant to demonstfate an equivalent level of safety for a 
proposed altemative approach. We suggpsl that the FAA allow flexibility in the methodology 
used to obtain that equivalent level of safety. 

For thls NPRM the t e n  flight termination system is extensively used (page 49470). Nu would 
expect that when the RLV NPRM Is completed, flight control system would be the preferred term. 

5. Page 49481 : The thlrd column beglnning 6 lines up from bottom of page reads " Additionally, if 
an FAA baseline assessment showed that a pmposed licertsed launch from a federal range was 
in some way outside the experience of the range, the licensee would a h  have to address any 
outstanding issues with the FAA". Does this apply to ensure an even playing field? 

6, Page 49482: The October 2000 NPRM proposed that a launch operator use a sixdegree of 
freedom trajectory model to generate each required three sigma trajectory. We agree to changing 
the NPRM to use threedegree of freedom trajectory models for preliminary tmjedory analysis, 
and deleting the use of instantaneous Impact point distance from its nominal location as a 
reference. Both of these changes wil allow for greater flexjbility. 

7. Page 49488: Middle column, first full paragraph state 'malfunction tum ... duratlon apply 
regardless of whether the vehicle would break up before the prescribed duration. To povide this 
could require a vehicle vendor using a 6 DOF rigid body model to corrupt his model with a 
physically impossible scenario. 

004  

8. Page 43489: This page says "noma1 trajectory" means a trajectory within threesigma of 
nominal with wind effects. On page 49479 "nonnal trajectow would mean a trajectory that 
describes normal flight. Which one is correct? 
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9. Trajectories are discussed on pages 48489 and 49479 especially in the context of normal 
trajectories- For risk analysis the flight trajectory is less useful than the IIP. We consider normal 
or abnormal paths to be a line on the ground that is the actual IIP of the intact vehicle or the 
highest beta place of debris. In a flight failure the vehicle will land intad on that fine or a specific 
debris pattern wiH be planted on or near (and along) that line based on the breakup pattem, the 
beta of the parts, and the actual existing winds. 

I O .  Page 49490: Paragraph (e) would require a hazand area analysis to define a blast 
overpressure hazard area as a drcle centered at the launch point with a radius equal to the 1 .O 
psi overpressure distance produced by the equivalent TNT cammensurate with the explosiVe 
capability of the vehide, in lieu of the 3.0 m. overpressure level speufied in the October 2000 
NPRM. What standard would be used for determining the TNT equivalent? Air Force, NASA, or 
DOT? 

11. Page 49498 Section 417.107b (c) debris thresholds and later 417.21 1 Debris analyses and 
A41725 Debtis Risk (b) (1) "A debris fisk analysis must use the methodologies and equations of 
appendix B of this part". NM believes debris risk analysis to date has been done in only a cursory 
fashion due to the fact that ovemater risk of this nature is elmast nil. Overland risk of this 
problem is of paramount importance. We would hope that the FAA would spend more time on 
this S u e  before elements of this NPRM are mandated in an RLV NPRM. 

12. Page 4951 8: This page says that a debris risk analysis must account for launch vehide 
failutw probability- For a launch vehicle wRh fewerthan 15 flights, a launch operator must use 8 
launch vehide failure pmbability of 0.31. Fw the unproven vehicle, does the probability of 0.31 
apply f" launch to orbii. or could it vary as a fundion of time or events? Coukl it be 0.31 up to 
m a  Q and then use an analytically derived pmbabilitgthereafier? If test and evaluatlon and 
empirical data warrants it, could we not go into the 11 flight with a Pf .2? And the 20m flight 
with a PF .05? Non-catastrophic failures in these early flights (fail safe failures) would not be 
considered for the above calculations. And the 50m flight Pis .021? Modem preflight analysis, 
testing, and quality methods could fairly quickty assure that 80 and 90% reliability could be 
achieved. Add to that proven flight safety techniques and those levels of reliability even for early 
flights could be attained. Where was the .31 figure obtained? 
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Conunents on DOT NPRM Lieeoaring and Safety requhwnts for Launch 
Docket N u m b  FAA-2000-1953 
Goma, NMOW, SOS-521-3407) 

overall c-nt: 

We recoQnize the NPRM is written for launch d- ‘ ELV’s, from a rwn-federal ar fedetal Lunch 
site andthat l i e  Iequinments of 14 CFRpart 415, subpart C apply to any launchliom a non-fcdaat 
I;arnch site where B wed mngre pcdomsthc safcty frmction. Howevcr, at some point in time we f d  that 
an NPRM will bavc to be vvrillco to COYCT launch ofRLV’s jjwm a non-i“l launch Sire h m  other than 
sites located on the eastern or western coasts. ThEse corn- are being submittal with aview toward 
assisting the FAA in the dmfhg ofan WRM, which addtesses h n d t  afRLV‘s from a non-federal inlaod 
bunch site. 

General Comments: 

1. 

2. 

3. 

4. 

5. 

6. 

Forthe most part, the draft reqllirements do not inclodethc larmch afReusableLaulbch Vehicles 
(RLVs) or unproven vehicles even though it is written for non-fedeml launch sites. We acc in tbe 
proaess aftrying to develop a mccport fixuseby reumble vehicles and nedd to undersraod the 
regulatory emrimnmemihat we going to have to cornply with NM andather inland states arc 
e e f i m d s  and talents b tbe quest to host thc nextus spaceport However. 
what the ground des  will be sothat we head in the right dircclion. 

need to-w 

The FAA provides no guidelines for launching Remable Lauuch Vehicles (RLV’s) Srom “l 
launch sites for licensing and fight safay. It appears that FA4 plans lo revim applications for RLVs 
fnwn anon-federal launch silcona casebycasc basis. This is good and bad. Fmmalpdsttive view 
poim it avoids imposing -le lamuch vehiclc roquirementS on sitos planned fbr RLV operations- 
However, it requires the RLV site -0% like New Mcxico, to guess what the FAA will quire in 
the licensc application. An could spend a ltn of money and time p e g  an applica!bn, 
only to find that thc applicarion is not amptable- We understand the FAA’s reladance to ventam into 
RLV’s, howvcr, we behew they shauld provide morc in the way of guidctines for RLV-ncm-f;cderal 
launch sites. 

7bc NPRMappears tobe procedurebased mbmthan perfomrancc based. The requirements ~ A F  
docmnentEWR 127-1 used at Cape canavaaland V w  arebeing iropasedon all fixled and 
non-f&d launch sites- Thcre pmbab€y sb& bc some prmisiOn for other launch sites like the 
Army’s Whitc Sands Missile Ran& (WSMR) to =their own produres which may not be like 
EWR-I 27, but =just a~ m- 
ThC proposed regulations relate only to launch opitions. We suggest that the proposcd rc&tioos 
be exjwded to include I a I l d i D d W  operations. 

The National Academy of Science has mdly oaf taken all possiiilihes into c o & W o n  when coming 
up with some oftheh Jecommetadatl ‘011s. It i s  good that the FAA has foimd them lackin& The whole 
idea of cut lines and gates needs to be- wccully Ihmght out. Asa matter of general humst, WSMR 
has found same very safe ways to amy out staged missile flight overland without an overty “ictiw 
mctl~odology. Drop mcs that are basically nnin)uihited me available to launch sites that an: f b u d  in 
the western Unitcd States sothat subarbiral s m p i  expemhble launch vehicles canbe safiiy down ollt 
of inland hunch sites using methodology that is djffhmt b m  WTR and ETR 

with regard b Mure modes, Y& and lrnfietv analysis. we suggest looking at the problem liom a 
systems approach This makes using general roles, as has bccn done in the pask a poor way of doing 
things- The analysis should be done using a flight timeline and by laking site and vcbicle 
charactenstlcs ‘ into cvnsjdemtim The FAA has acknowledged this new “ d o l o g y  by nolhg that 
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ATTACHMENT A 

the 
some general d c s  and sti l l  appeared to be sa& Also it isvery important to temembetthat the cost of 
arbiuarily applying Feral  d e s  auld be very s i g d i w  

7. The NPRM has opcllcd up thc h e  d a c q W l e  risk again with a d c a l i o n  of risk to a &@e 
indiviclual at 1 X lod. What is the basis ofthis change? How docs the FAA p b  to wnlify 
acceptable risk and haw do you propose tojustiry &values? 

I]. Agrcar deal of space is given to debris falling on ships. Why is thisany d i f f i r e n t m  debrisfalfing 
on buildings? These adyses should be done for worst case. sitoations and include an assorttncnt of 
grormd(and 0ccan)based s" andscenarios. The analysis wonldsbowthe effects d sheking 
and allow usto moaify the be-tavahm of debris fbr casts where porrionS ofthepoplllanon a~ 
sheltered by a- of strucrures. 

operate, and fly the wholc safkty pbhsophyfbrthesevehiclc5 will be very difkmt ftomthat of 
expendable launch vehicles. The fbllowing comments art of&& .with &e view ward helping the 
FAA draR standards far RLVs. 

ThephilosophV ofRLVlauuch, flight, and landing and ground and fight sJ;Rymethodsis expabxlio 
be somewhat Merent fkom the philosoplly of ELVs and unguided m&ets. Thc old flight saftty 
method was a reactive system while the new RLV system is expected tobc more p d v e  

analysis done on thc Russian ELV kunched f b m  a pli&orm far out in the Pacific v i o W  

9. Tbcre hasbeen IM discnssiaa about I[eus8ble Iaunch vehicles Due tothe way thesemvs mbuil~ 

Ground safetyfbrthc N M  Spaceport sbwldbe mostly based on innn.brial standards sirm hamrdsat 
Ihc Spaceport arc expected tobe similsr to those presented by indnshymthc U.S. Fuels for all the 
RLVs that& NMteam hasexnminedhavcbeenfbrthemostpaTt liquidoxygen andliquidhydrogcn 
ELVs on the otbcr hand tend 10 use very toxic and very explosive fuels. Nou-flammable spills &large 
guantitis of these LOX-LH liquids can bc very aapgexwS but there wauld be gnnnd &ety 
precautions madcfbr this hazard. Pad hres d d b e  serious but not m d y  so hazardaus as pad 
~ 1 o 5 i o o s  afotherhls.  New Mcxicohasabsut 50 miles in d u s  murid its launch complex that 
has almost no population in it and a total of less than 3 million people h a radius of 200 milcs in all 
directionsamrmdthelaunchpuint. Nc~Mexicorathathanbavingverystrictco~dorswould 
characteri7e thc population cmters aver or near our likely oommcrcial paths to orbit so that in the 
remotc c8st of an em-, the Isllnch direcc6t would have a tcal time view dthe changing havtrd 
posed by a malfunctiom vehicle. In the case of a malfuncton, an RLV vehicle is expazed to ad 
more likc an aircraft ncuhg to make an ~mcrgency landing. We will have determined  nu"^ pre- 
selected landing sites to bring Uro disabled vehicle down at or if it occurs carly enough (probably 
within h e  k t  minllte dfligbt) retmn tothe launch site. Most safety scenariosofrockets that 
"bnction are that of out ofconuol bombs that must be blown up Wore they gel beyond l i d  lines 
or into gates. One ofthc required aualytical mdks  is that ofa vehicle that docs not make the tum to 
orbit but goes stmight up. An RLVwoUldprobably be allowed to cunthme up until a selected lml of 
fuel isbumed off and then an attempt would be made to rccaverthe vehicle at thc launch site. Drastic 
turns chiring l a d  will be quickly analped using thcreal time data ofbazards to popplation andifw 
colla01 can be bmught to bcar on tbe vehicle attitude, the JTS would lerminate fuel to the engines ;md 
the vehicle would crash land in an mpopdated ana. This action wouldbc dclayedor speedodup 
aepending on he1 load omdition and the location afthe IIP shown on the Laonch director's real time 
display. In other w&NM would not expect todo a hrgcarnount ofanalysis for many ofthesc 
activities. Instead we would doa Iarge amount of data gatkiw and planning sothat when an 
cmcrgcncy 0a;ud wc would have large amounts of informakn displayed in real time to the launch 
director for him to make god safk decisions 

Our analysis dVentureStar has shown tbat thc firsl minute offlight is pbably the moa risky p d o n  
ofvehicle flight The IIP during this time i s  only afew miles from the launch site. In NM, the first 
160 seconds offlight, which is, the ncxt most ri* panion of flight (in an estimated 340-sccoad total 
burn) shows the IIP 81 about 200 miles fiom he launch point. There are lcss than 3 million peoplc in 
all d i d o m  from the N M  launch site. Them are approximtcly only 500,000 people in a l l  the wide 
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Opwm to&c east- northeast to "out to 200 miles, which considered to be 
lmchpaths There areless than 300,OoO people in Wide sl ice ofdirections to the west out to 200 

mare Likely to happen can f i i  NMbc shaw~~ to createa very low risk envitonmentfor RLVfIigM. Our 
anatysis will k railcued to this rmique set ofcinnanstan ceswithout going iao an extensive academic 
ana@& of safety issuesthat do not apply to uff 

Webclime that the FAA should itselfbecome proactive in the area of aitcraft safeiy by developing an 
emergency plan to dear aimpaa i n k  ufarare space flight anomaly. Any SpaCEvehicle in an 
ewpcythat  is predicted to m m  NAS intad or in pieces shouldbe able to warn the FAA 
genexally when, where, andhow widely spread that activity might be so that NAS cuuldbc cleared of 
aircraft by flccingthe a m  or landing i"e&lc - ly. Much ofthe riSt to airaaA in flight is that ofverg 
small debris efkcting the "bring down" ofhaimdi. By landing i"dh@ andgetting the 
passengers into a sak suucture, theriskisgredyducd Thea"aybeposslWewithsbipsa~ 
sea so that ships a d d  attemptto leave the hazard areaaud at least make sure 110 MIE is ondeck during 
Ihe warning period. Tbc sheltering aspect of greatly xedudng expected casudty should be a mqjor 
considemtion in lh is  work. Prcviozls aualm indicatc that 58 R-Jbs has only a 10% risk ofdeatb and a 
90%& of injwry forpeoplcinthe open W e  would expectfuntmauslysisto show that sheltering 
people in an automobile or even a wood-fjBmc witb brick cxterior home wdd allow mnltipks a fS8  
ft-lbstObcusedasthest&d. steclreinfonced concrete buildings would allow much higher values 
tobcusedasas&xyst"L 

miles, which arc consic)ercdtobelanding~. ' c h i s l o w ~ o n ~ ~  where emexgenciesarc 

10. fiere a~ a number af general d e s  stin being applied by the FAA. Explosive FFS still seems Lo be a 
reqairemew This will have to changc for mannedRLVs when they start flying. Also a required set of 
analyses W i n  tbeNPRh4mybe amistake- Afandamcntal set ofrquired analysts might be 
appropriate but once spuiiic "e modcs, &e, and vehicle chamckridics arc dekmmd, - thena 
dctajld set ofanalyses canbe decided upon. T" to activatt anFTS on an RLVwill bc as important 
as what the bmh"akeup uftheFI5 isand how it is w a n d  certified. 

11. ~nalysis using past wind data is intmesingbotnolvcy practical on lamch day other than d&ambhg 
if the launch &odd occur nnda those studied conditions It might be better to 6nd ways to determi~c 
what Lhewinds areaaualfy likeakmg the flight patb atthatmoment(anddurhgc2imbout). This 
would give praaical input to the la- direabr so that he would be assnred that 8th- were a flight 
anomaIy~riskwouldbcwithinsefebnmds. 

12. Tbe greal amount ofwords tbat give aU the general mles for a flight termination system ignrnes a 
systems approach to the problem. Tlre FTS of- vehicles may bc h e  flight control -em (Fa) 
of thevehiclc. Or there maybe FTS elemenIsburied inthe FCS. It is probably smart to use 
~ ~ ~ , ~ g o a n a l y s i s , f l ~ g h t q ~ ~ ~ ~ t h a t a t e t h o r o u g h l y t e s t e d t o t h e ~ ~ t  
that they willbe flying in for both the FTS agdFCS. Prom a systems point ofview, how and when to 
engage the FI'S is jusl as important as Lhe bardware makeup of the Fi'S- Discussibn ofthese b m d  
qu i -  is probably all that is ncccsary at this point. Specisc will b~ based on a 
specific vehicle. Ehly instrumental test flights for new vehicles will dexmnhe thc best location for 
the FR3 and thus the mostbcniga environment for the s~rstem Instrumentation will determine the 
envi"mtal  cbaxaderistics and thcn the FAA would IO decide whether 10 make the Qualification test 
TBD% abwe thDse levels. Mosr afthis ewiromncnbl data is alrcady available for exkting ELVS and 
should probably be citEd 

13. With regard to the gate an&&. Should it be rclated to casually risk? In the of an RLV 
oucrflying land and population mum, s o n  W d i " u  C h a r l i n g  of- arcas ofrisk with 
the IIP might be graphically presEnted to the lnrmd opentor. This would allow an operator in an 
e m e q p q  to make good real time sa€ii decisions mher than bavhg "gate" criteria tbat lequires split 
second decisions. These split second decisions as the vehicle feaches a gate a d d  be moxe dangerous 
than making no decision ai all. 



10 /25 /2002  FRI 1 3 : 5 9  FAX 5055213568 NM OFF of SPACE M 009 

14, Extensive discusion ofFTS batteries is handled in the Appendix. By limiting the FI'S to a NiCad 
~ ~ t h a t i s t e s t e d i n a ~ c m a n e e r , t b e F A A m a y l i m i t ~ ~ c o m i n g I q , w i t h b c a e r w a y s L o  
mxt the requirements using othcr Qpes &batteries. Examples of sysrrm~ and tests might be given to 
help ncwaimers but only after a solid list ofrcquiremcnts arepresented. This @ is a caw where a 
qstems approechto thc problemwould loalr at the p"f" avaricly ofdinxtions such that we 
wonid be assnred tbetndhing is fbrgotlm aad that 
arbitrarilyused. 

techology and ideas would not be 

15. As indicatedin several locaioos, suchas page 63924, ihere sccms tobe somewhatofa double 
# The FAA dds that --hied l a d  sites Wouldbebeld to hi- Wh- 
sites. 

specific cmmcnts 

I. 

2. 

3 .  

4. 

5. 

Page 63924, Propaged Revisions lo Part 41 5 and 415: why not b i d  Mead on aspeaS o€ lami 
wdghtbthavebFendemonBrattdatinland militaryPangesthraugh several budred succcssnl 
flights of ballistic missiles over large expama of low populated land Such testing would Jlow 
RLV'sto demomirate one dtheirkey advantages - an abort capebility. Open ocean flight is 
unfbmg in providing recowy opportdies or even in positive diagnosis o f f d t  throagh rw;wery 
o f h a r d w a r c d i s a l l o w i n g a ~ ~ ~ l e a r n i n g ~ t h a t e n c d u r a g e s e m e r p r i s e ~ ~ t .  
Azsotheinl~RangesofwestcrnU.S.~~accesstocritical' " ;iilrcl me, such asmilitary down- 
range abort sites down-range tracking and comnnmicafions links, land space for i n c r e m w & t  
eqmsion tests which are all a critidly neededby stadxp companies. 

Page 63 925, Adhercnoe to technical reqirememts and the Air Force legacy wiJl limit human ingenuily 
so vkal tu allow U.S. Spac~ Launch industry to compete in a world &L We Question whether the 
am" sum of airplane would have cvolved using Lhe rigid standards in- today by the Air Force at 
S p  Lift Ranges. Several hrmdrcd ballisticmissilefli~ without injury or deathalso attest tothat 
fact that a simplerthere$tm less coetly patormanCebascd standard such as RCC 321-97 and 321-00 
would be adequak but allow the freedom of cre8tivity and design so important to innovation. Why 
skut with EWR 127-1 when all tbe "y Rmges including 30* and 45" Space Wing had already 
e"ed the RCC 321 standard as aJTardstidc h m  which lo unifmly qUantajr risk 

Page 63925, Over 1100 SMUlding rocket launches have occurred at an Army 
mom than in any other part dthe free world These included the first &of commercial hunches. 
Wind weighting ;uLd all the factors descn'bed in DoTRAA NPW are used It seems illogical that the 
DoT/FAA is teaming with the Air FOXCC to build rules fbt suborbital iarmches. 

in western U.S., 

F'age 63928, We feel that thc avoidance of inhabited land overflight will -me a di&dt h e  fix 
any  spa^ Launch facility inland or over water. The criteria safm issue must bc that of risk under 
n o m i d  and failure conditions of flight do not exceed allowable risk limits. Dwell time dthe baard 
is clearly part of the w o n .  This aspect has been the driving f&or in the safety planning for the 
hundreds of overland flighls conducted safcly mer significant bnt limiwd population portions of 
wet" W.S. over the past 40 years. With Space Launch hcilities being starting in other parts of the 
world too, the ovcrtbght (Le.. Tnstantaneoos Impact Hazard not vehide presenr @lion) is ttuty an 
international issue. Whatcver is done through the NPRM ought to be consistent with ament and 
anticipatedfuture State and Cormmcrce Deparhnent policy (e.g., NAFT& tmtics territorial limits, 
airspace sowadply, etc.). The possibility should not be ignored that, &pcodhg on what is ahead, 
the inland Spacepon may afford the ad- a f e g  able to control debris for a longer M o d  of 
Lime over ftiendly land territory. 

Page 63929, Proposed policy is heaviJy weighred in amsideration only of aver watcr launches. Unless 
it is the intcnt of this doenmmt to p~&& any possibility dinland lannches, much of what is 
proposed here makes little sam for land IodrCdRanges. It is Bsscntial that inland Raagesbe allowed 
mlya direct ~~Wion/part ic ipat ion  in building such a ihr rcachiq set ofdes. 
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6. 

7. 

8. 

9. 

On page 63930 The FAA proposes to reqUire that a launch operator ioifiate fight or@ ifthc 
probabilib. of the vehicle or debris impacting any hdbidual ai& that is not operated in 
direct suppart ofthe launch d m  not exceed an individual probability of- 0 f O . W l  (Pi= IX 
10 4). We're canerued about tbe way aircraft risk is approadmi First of a& Wc dentand tbat 

maybe 300 posple on an airnaft that couldbekilledbyasinglc piece ofdebris, butshoaldn't the 

individuals on tbe g"d. It seems that many pieces of debris that could b~ dimgrot15 to unprotected 
individnals would not be all that WJOUS 16 aircraft, but some debris that would be relatively 
hamlest0 individuals (i .e. "cloudsn of smaU pieces) cwld damage cnghes and bring cbwn tbe 
aircmft. Js it possible to use the criteria, which is now being nscd for co"ercial a i d ?  

Page 63930, Why not also apply the exception gmWd for aimaft risk from huge 3 4 ~ g n a  sormdiry 
rocket dkpsion to overland risk? Bbtrom line ought to be what is the assessed Pc or Ec. 

~ ~ c o n s i d e r t h a t t h e r e a l ~ o f a i r c r a f i r i d c m i p ; h t b e m u c h ~ t h a n r b e r i s J E t o  

FagG 63935, 'what about risk to grcratirYairaaft7 Depeoding on compo&.ion, as8 result ofaimaft 
velocity, Sandia National Labs has shownthat debris as smaIl as 1 gram Saecl or 3 grams a l u "  
can peneuate the skin ofcertain typcs of aircrffft or pose e&nc ingestion problems wbenenanmtcred 
in sufficient uumber. 

11. Page 63939, T;TS reliability is a l l d  tbroogb qualificaton invohing robust design, COmprehCIlSiVe 
testing of components and pdlight confidence tests. We fkl this samc qualification and 

policy should also be applied lo night critical 
allowing use of a PFail h r  distnbnaed ovcr time in Ec mission risk computation 

and software ifpe&o& for an RLV, 

12. Pagc 64050 indicates that a TNT eqaivalenr for a liquid hydrogen a d  oxygen explosion is 14% of 
total f id  weight Is this a value for a ground impact explosion? 

Appendices 

I. Appendix H to Part 417, Sa&y Critical "p t ing  systems aad sofl". 

Because the NM spaceport is adjacent to the White sands Missile Range (WSMR) and beculsc flights will 
be passing over White Sands Miss i leme controlledaimpx h e  WSMR fight safay systcmwiube 
uscd. 
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It appears that the NPRM drives the dGgign of operator’s cmsoles. In the case of WSMR tbe comles axe 
designed and operating and the sdware baselixles. The NPRM should include pmvisionS fbr allowing 
med and pwem safety computing syskms andsoftware such as the system u d a l  WSMR.,NM 

2. Appenctix I to Part 417 Methodologies for toxic release hazard analysis 

The NPRM shows Lhc tordc level for hydrazine at 8 ppm The toxic lcvcl tbr hydrahe hasbeen 10 ppm 
for years. 
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